WHAT IS CLAIMED IS : 
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1. A substantially pure a-conotoxin peptide having the generic formula Xaa|-Xaa2-Xaa3- 
Xaa4-Xaa5-Cys-Cys-Xaa6-Xaa7-Xaa8-Xaa9-Cys-Xaa,o-Xaal,-Xaa]2-(^s-Xaal3 (SEQ ID 
NOl :), wherein Xaa, is des-Xaa,, He, Leu or Val; Xaa2 is des-Xaa2,Ala or Gly; Xaa3 is des- 
Xaa3, Gly, Trp (D or L), neo-Trp, halo-Trp or any unnatural aromatic amino acid; Xaa4 is 
des-Xaa4, Asp, Phe, Gly, Ala, Glu,Y-carboxy-GIu (Gla) or any unnatural aromatic amino 
acid; Xaa5 is Glu, Gla, Asp, Ala, Thr, Ser, Gly, He, Tyr, woxfTyx, mono-halo-Tyr, di-halo- 
Tyr, O-sulpho-Tyr, O-phospho-Tyr, nitro-Tyr or any unna/iural hydroxy containing amino 
acid; Xaa^ is Ser, Thr, Arg, ornithine, homoarginine, Lys, iQ-methyl-Lys, N,N-dimethyl-Lys, 
N,N,N-trimethyl-Lys or any unnatural basic amino /cid; Xaay is Asp, Glu, Gla, Arg, 
ornithine, homoarginine, Lys, N-methyl-Lys, N,N-dimethyl-Lys, N,N,N-trimethyl-Lys or 
any unnatural basic amino acid; Xaag is Ser, Thy Asn, Ala, Gly, His, halo-His, Pro or 
hydroxy-Pro; Xaag is Thr, Ser, Ala, Asp, Asn, Pro, hydroxy-Pro, Arg, ornithine, 
homoarginine, Lys, N-methyl-Lys, N,N-dini4thyl-Lys, N,N,N-trimethyl-Lys or any 
unnatural basic amino acid; Xaajo is Gly, Ser, Tmr, Ala, Asn, Arg, ornithine, homoarginine, 
Lys, N-methyl-Lys, N,N-dimethyl-Lys, N,N,N-trimethyl-Lys or any unnatural basic amino 
acid; Xaa,i is Gin, Leu, His, halo-His, Trp (© or L), halo-Trp, neo-Trp, Tyr, nor-Tyr, mono- 
halo-Tyr, di-halo-Tyr, O-sulpho-Tyr, /O-phospho-Tyr, nitro-Tyr, Arg, ornithine, 
homoarginine, Lys, N-methyl-Lys, N,N-aimethyl-Lys, N,N,N-trimethyl-Lys, any unnatural 
basic amino acid or any unnatural aromalic amino acid; Xaaj2 is Asn, His, halo-His, He, Leu, 
Val, Gin, Arg, ornithine, homoarginme, Lys, N-methyl-Lys, N,N-dimethyl-Lys, N,N,N- 
trimethyl-Lys or any unnatural basic amino acid; Xaa, 3 is des-Xaa 13 Val, He, Leu, Arg, 
ornithine, homoarginine, Lys, N-ni£thyl-Lys, N,N-dimethyl-Lys, N,N,N-trimethyl-Lys or 
any umiatural basic amino acid; and the C-terminus contains a free carboxyl group or an 
amide group. / 

2. A substantially pure a-conotoxin peptide of generic formula I selected from the group 
consisting of: / 

Asp-Xaa,-Cys-Cys-Sfcr-Asp-Ser-Arg-Cys-Gly-Xaa2-Asn-Cys-Leu (SEQ ID NO:4); 
Ala-Cys-Cys-Ser-Alp-Arg-Arg-Cys-Arg-Xaa3-Arg-Cys (SEQ ID NO:5); 
Phe-Tlir-Cys-Cys-Arg-Arg-Gly-Thr-Cys-Ser-Gln-His-Cys (SEQ ID NO:6); 



ft 
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Asp-Xaa4-Cys-Cys-Arg-Arg-His-Ala-Cys-Thr-Leu-Ile-CW(SEQ ID NO:7); 
Asp-Xaa4-Cys-Cys-Arg-Xaa5-Xaa5-Cys-Thr-Leu-Ile-C5^(SEQ ID NO:8); 
Gly-Cys-Cys-Ser-Asp-Xaa5-Arg-Cys-Arg-Xaa4-Ar;/Cys-Arg (SEQ ID NO:9); 
Giy-Gly-Cys-Cys-Ser-Asp-Xaas-Arg-Cys-Ala-^aj-Arg-Cys (SEQ ID NO: 10); 
Ile-Ala-Xaa3-Asp-Ile-Cys-Cys-Ser-Xaa,-Xaa5^sp-Cys-Asn-His-Xaa2-Cys-Val(SEQ 

IDNO:ll);anci 

Gly-Cys-Cys-Ser-Asp-Xaa5-Arg-Cys-x/a2-His-Gln-Cys (SEQ ID NO: 12), 
wherein Xaa, is Glu or y-carboxy-Glu (Gla)^/aa2 is Lys, N-methyl-Lys, N,N-dimethyl-Lys 
or N,N,N-trimethyl-Lys; Xaaj is Trp (D of L), halo-Trp or neo-Trp; Xaa4 is Tyr, nor-Tyr, 
mono-halo-Tyr, di-halo-Tyr, O-sulpho-^r, O-phospho-Tyr or nitro-Tyr; and Xaa, is Pro or 
hydroxy-Pro; and the C-terminus coafains a carboxyl or amide group, or derivatives thereof. 



The substanially pure a-conotoxin peptide of claim 2, whetfein Xaa, is Glu. 



The substantially pure a-conotoxin peptide el claiftfl 2, wherein Xaa, is Lys. 



The substantially pure a-conotoxin peptidi 



claim lywherein Xaa^ is Tyr. 



The substantially pure a-conotoxin psptideX^ claim 2, wherein Xaa4 is mono-iodo-Tyr. 



The substantially pure a-conotojfln peptide of claim 2, wherein Xaa4 is di-iodo-Tyr. 

The substantially pure a-conotoxin peptide of claim 1 , which is modified to contain an O- 
glycan, an S-glycan or an N-glycan. 



The substantially pure a-conotoxin peptide of claim 2 which is modified to contain an O- 
glycan, an S-glycan or an N-glycan. 



A substantially pure a-conotoxin peptide hfviM the generic formula II: Xaai-Xaaj-Xaaj- 
Xaa4-Cys-Cys-Xaa5-Xaa6-XaarXaag-Cys-54^jOCa^ 

Xaa,6-Xaa,7 (SEQ ID NO:2), wherein Xaa,^des^aa„ Asp, Glu or y-carboxy-Glu (Gla); 
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Xaaj is des-Xaa2, Gin, Ala, Asp, Glu, Gla; Xaa3 is des-Xaa3, Gly, >yfa. Asp, Glu, Gla, Pro 
or hydroxy-Pro; Xaa4 is des-Xaa4, Gly, Glu, Gla, Gin, Asp, Asn, Bfo or hydroxy-Pro; Xaa^ 
is Ser, Thr, Gly, Glu, Gla, Asn, Trp (D or L), neo-Trp,/nalo-Trp, Arg, ornithine, 
homoarginine, Lys, N-methyl-Lys, N,N-dimethyl-Lys, N,N,Nf trirnethyl-Lys, any unnatural 
basic amino acid, Tyr, nor-Tyr, mono-halo-Tyr, di-halo-Tyc( 0-sulpho-Tyr, O-phospho-Tyr, 
nitro-Tyr or any unnatural hydroxy containing amino acid; Xaa^ is Asp, Asn, His, halo-His, 
Thr, Ser, Tyr, nor-Tyr, mono-halo-Tyr, di-halo-Tyr, O^sulpho-Tyr, O-phospho-Tyr, nitro- 
Tyr or any unnatural hydroxy containing amino acLd; Xaa7 is Pro or hydroxy-Pro; Xaag is 
Ala, Ser, Thr, Asp, Val, He, Pro, hydroxy-Pro, Tyr, nor-Tyr, mono-halo-Tyr, di-halo-Tyr, 
O-sulpho-Tyr, O-phospho-Tyr, nitro-Tyr or anyvunnatural hydroxy containing amino acid; 
Xaag is Gly, He, Leu, Val, Ala, Thr, Ser, Pro, h)^roxy-Pro, Phe, Trp (D or L), neo-Trp, halo- 
Trp, Arg, ornithine, homoarginine, Lys, N-mefhyJ-I::5^s7N,N-dimethyl-Lys, N,N,N-trimethyl- 
Lys, any unnatural basic amino acid^>^^y unnatur^ aromatic amino acid; Xaajo is Ala, 
Asn, Phe, Pro, hydroxy-Pro, Glu,-^Gla, ^In, Hi^<^alo-His, Val, Ser, Thr, Arg, ornithine, 
homoarginine, Lys, N-rnethyl-Lys,yN,T^^methyl-Lys, N,N,N-trimethyl-Lys or any 
unnatural basic amino acid; Xaaj, isJImT, Ser, His, halo-His, Leu, He, Val, Asn, Met, Pro, 



^mine, Lys, N-methyT^iA^s, N,N-dimethyl-Lys, N,N,N- 
amino acid, Tyr, nor-Tj^ mono-halo-Tyr, di-halo-Tyr, 



hydroxy-Pro, Arg, ornithine, 
trimethyl-Lys, an/unratuml 
O-sulpho-Tyr, ^O-phosjiho-Tyr, nitro-Tyr or any unimttffal hydroxy containing amino acid; 
Xaai2 is Asn,^Pro, hydroxy-Pro, Gin, Ser, Thr^^A*^? ornithine, homoarginine, Lys, N-methyl 
Lys, N,N-dimethyl-Ly| N,N 
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trimetbyi^ys, any unnatural basic amino acid, Tyr, nor-Tyr, 
^sulpho-Tyr, O-phospho-Tyr, nitro-Tyr or any unnatural 
mmo/acid; Xaa,3 is des-Xaa^, Gly, Thr, Ser, Pro, hydroxy-Pro, Tyr, 
di-halo-Tyr, O-sulpho-Tyr, O-phospho-Tyr, nitro-Tyr or any 



mono-halo-|Tyr, di-h< 
hydroxyxQjit " 
nor-Tyr, m^no-hala 

unnatural hydr^s^v/containing amino acid; Xaa)4 is des-Xaa,4, He, Val, Asp, Leu, Phe, Arg, 
ornithine, homoarginine, Lys, N-methyl-Lys, N,N-dimethyl-Lys, N,N,N-trimethyl-Lys, any 
unnatural basic amino acid, Tyr, nor-Tyr, mono-halo-Tyr, di-halo-Tyr, O-sulpho-Tyr, O- 
phospho-Tyr, nitro-Tyr or any unnatural hydroxy containing amino acid; and Xaa,g is des- 
Xaa,5, Gly, Ala, Met, Ser, Thr, Trp (D or L), neo-Trp, halo-Trp, any umiatural aromatic 
amino acid, Arg, ornithine, homoarginine, Lys, N-methyl-Lys, N,N-dimethyl-Lys, N,N,N- 
trimethyl-Lys or any unnatural basic amino acid; Xaa,6 is des-Xaajg, Trp (D or L), neo-Trp, 
halo-Trp, any unnatural aromatic amino acid, Arg, omithine, homoarginine, Lys, N-methyl- 
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Lys, N,N-dimethyI-Lys, N,N,N-trimethyl-Lys or any unnatural basic afriino acid; Xaa,j is 
des-Xaa,7, Arg, ornithine, homoarginine, Lys, N-methyl-Lys, N,N-dimethyl-Lys, N,N,N- 
trimethyl-Lys or any unnatural basic amino acid; and the C-tepminus contains a free 
carboxyl group or an amide group. 



A substantially pure a-conotoxin peptide of generic formu^ II seleceted from the group 
consisting of: 

Cys-Cys-Ser-Asp-Xaa5-Ala-Cys-Xaa2-Gln-Thr-X4a5-Gly-Cys-Arg(SEQIDNO:13); 
Cys-Cys-Xaa,-Asn-Xaa5-Ala-Cys-Arg-His-Th/-Gln-Gly-Cys (SEQ ID NO: 14); 
Gly-Cys-Cys-Xaa3-His-Xaa5-Ala-Cys-Gly-ATg-His-Xaa4-Cys (SEQ ID NO: 15); 
Ala-Xaa5-Cys-Cys-Asn-Asn-Xaa5-Ala-CysyVal-Xaa2-His-Arg-Cys(SEQIDNO:16); 
Ala-Xaaj-Gly-Cys-Cys-Asn-Asn-Xaas-A^^-eySfVal-Xaaj-His-Arg-Cys (SEQ ID 
NO: 17); 

'-Val-Xaa2-His-Arg-Cys (SEQ ID 



Xaaj-Xaaj-Cys-Cys-Asn-A^H' 
NO: 18); 

Asp-XaapAsn-Cy^-Cys-Xaaj-A 
ID NO: 19); / \ 

Gly-Cys-Cy/-Ser-Thr-kaa5-Xaa 



aa5-Ser-Cys-Xaa5-Arg-Xaa5-Arg-Cys-Thr(SEQ 



Gly-Cys-^ys-Gly-Asn-!Xaa5-As, 
Gly-CysyCys-Ser-Asn-Xaaj-X 





Cys-uys-Arg-His-Xaaj-Ala-Cys-Gly-Xaaj-Asn-Arg-Cys (SEQ 



'4-Cys (SEQ ID NO:20); 
Ser-Cys (SEQ ID NO:21); 
is-Asn-Asn-Xaaj-Asp-Cys-Arg (SEQ 

/ \ / ^ 

IDNO:42); 

Gly-Cy^Cys-Xaa4-Asn=^5a/-Val-Cys-Xaa2-Xaa2-Xaa4-Xaa4-Cys-Xaa3-Xaa2 (SEQ 
ID NO: 154); 

Xaa^-Xaai-Xaaj 
ID NO: 155); 

Cys-Cys-Ala-Asp-Xaaj-Asp-Cys-Arg-Phe-Arg-Xaas-Gly-Cys (SEQ ID NO: 156); 
Gly-Cys-Cys-Xaa4-Asn-Xaa5-Ser-Cys-Xaa3-Xaa5-Xaa2-Thr-Xaa4-Cys-Ser-Xaa3-Xaa2 
(SEQ ID NO: 157); / 

Cys-Cys-Ser-Asn-Xaa(-Thr-Cys-Xaa2-Xaa,-Thr-Xaa4-Gly-Cys (SEQ ID NO: 158); 
Cys-Cys-Ala-Asn-x/as-Ile-Cys-Xaaj-Asn-Thr-Xaaj-Gly-Cys (SEQ ID NO: 159); 
Cys-Cys-Asn-Asn-:»aa5-Thr-Cys-Xaa2-Xaa,-Thr-Xaa4-Gly-Cys (SEQ ID NO: 160); 
Cys-Cys-Ser-Asn-j/aa5-Val-Cys-Xaa2-Xaa|-Thr-Xaa4-Gly-Cys (SEQ ID NO: 161); 



• 



Gly-Gly-Cys-Cys-Ser-Xaa4-Xaa 
(SEQ ID NO: 162); 

Gly-Cys-Cys-Ser-His-Xaa5-Val 
NO: 163); 

Gly-Cys-Cys-Xaa2-Asn-Xaa5-Xaa 
NO: 164); 

Gly-Cys-Cys-Ser-Xaa4-Xaa5-Xaa 
NO:165); 

Gly-Gly-Cys-Cys-Ser-Xaa4-Xaa 
(SEQ ID NO: 166); 

Gly-Gly-Cys-Cys-Ser-Xaa4-Xaa 
(SEQ ID NO: 167); 

Asp-Cys-Cys-Ser-Asn-Xaa^ri 
ID NO: 168); and 

Asp-Cys-Cys-Ser-Asn-Xa^5-Xaa. 
ID NO: 169), ^ 
wherein Xaaj is Glu or y-carboxy-Glu 
or N,N,N-trimethyl-Lys; Xaa3 is Trp 



mono-halo-Tyr, di-halo-Tyr, O-sulpho 
hydroxy-Pro; and the C|terminus cor tains a carboxyl 





-dimethyl-Lys 
Tyr, nor-Tyr, 
Xaa5 is Pro or 
derivatives thereof. 



The substantially pure a-conotoxin7p€pfi3e of claim 11, wherein Xaa2 is Lys 



The substantially pure a-conotoxhi peptide of claim 1 1, wherein Xaa, is Glu. 



The substantially pure a-conotoxin peptide of claim 1 1, wherein Xaa3 is Trp. 



The substantially pure a-conotoxin peptide of claim 11, wherein Xaa4 is Tyr. 



The substantially pure a-cqnotoxin peptide of claim 1 1, wherein Xaa4 is mono-iodo-Tyr. 



The substantially pure a-aonotoxin peptide of claim 1 1, wherein Xaa4 is di-iodo-Tyr. 
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The substantially pure a-conotoxin peptide of claim 10, which is modifiejj to contain an O- 
glycan, an S-glycan or an N-glycan. 

The substantially pure a-conotoxin peptide of claim 1 1 which is modified to contain an O- 
glycan, an S-glycan or an N-glycan. 



A substantially pure a-conotoxin peptide having the generic/formula III: Xaai-Xaa2-Xaa3- 
Xaa4-Xaa5-Cys-Cys-Xaa6-Xaa7-Xaa8-Xaa9-Cys-Xaa,o-Xaa/j-Xaa,2-Xaa,3-Xaa,4-Xaa,5-Xaai6- 
Cys-Xaa|7-Xaai8-Xaa,9-Xaa2o-Xaa2i-Xaa22-Xaa23-Xaa24 (pEQ ID NO:3), wherein Xaa, is des- 
Xaa,, Ser or Thr; Xaaj is des-Xaa2, Asp, Glu, Y- carboxy -Glu (Gla), Asn, Ser or Thr; Xaa3 
is des-Xaa3, Ala, Gly, Asn, Ser, Thr, Prorhydroxy-Pro, Arg/brnithine, homoarginine, Lys, 
N-methyl-Lys, N,N-dimethyl-Lr5^N,N,N-trimethyl-Lys or any unnatural basic amino acid; 
Xaa4 is des-Xaa4, Ala^al^Leu, He, Gly, Glu, (^a, Gln,^^, Asn, Phe, Pro, hydroxy-Pro 
or any unnatural aromatic amino acid; Xaaj is des-Xa:^5, Thr, Ser, Asp, Glu, Gla, Gin, Gly, 
Val, Asp, AsnyAla, Pro, hydroxy-Pro, Arg^rnithine, homoarginine, Lys, N-methyl-Lys, 
N,N-dimeth?(^-Lys, N,N,N-trimethyl-L5^9T^ny,uiina acid; Xaa^ is Thr, 

Ser, Asp, Asn, Met, ValJAlarQl>CLeu, lie, Phe, any unnatural arokiatic amino acid. Pro, 
hydrox)/Pro, Tyr, nor-Tyr, mono-halo-Zfyr, di-halo-Tyr, O-sulpho-Tyr, O-phospho-Tyr, 
nitro-Tyr or any unnatural hydroxy conxaining amino acid; Xa^ is He, Leu, Val, Ser, Thr, 



Gin, Asn, Asp, Arg, Ms, halo-His, Ph6( any unna^oral^aromatic amino acid, homoarginine, 
omithine^^ys, N-mpxhyl-Lys, N,N-dm^t}^^ any unnatural basic 

amino acidXCx^»"^or-Tyr, mono-halo^Tyr, di-halo-Tyr, O-sulpho-Tyr, O-phospho-Tyr, nitro- 



— Tyr or any unnaturarhydroxy containing amino acid; Xaag is Pro, hyroxy-Pro, Ser, Thr, He, 
Asp, Leu, Val, Gly, Ala, Phe/ any unnatural aromatic amino acid, Arg, ornithine, 
homoarginine, Lys, N-methyl/Lys, N,N-dimethyl-Lys, N,N,N-trimethyl-Lys or any 
unnatural basic amino acid; Xaal^ is Val, Ala, Gly, He, Leu, Asp, Ser, Thr, Pro, hydroxy-Pro, 
Arg, ornithine, homoarginine, Lys, N-methyl-Lys, N,N-dimethyl-Lys, N,N,N-trimethyl-Lys 
or any unnatural basic amino acid; Xaa,Q is His, halo-His, Arg, homoarginine, ornithine, Lys, 
N-methyl-Lys, N,N-dimethyl-Lys, N,N,N-trimethyl-Lys, any unnatural basic amino acid, 
Asn, Ala, Ser, Thr, Phe, lie. Leu, Gly, Trp (D or L), neo-Trp, halo-Trp, any unnatural 
aromatic amino acid, Tyr,mor-Tyr, mono-halo-Tyr, di-halo-Tyr, O-sulpho-Tyr, O-phospho- 
Tyr, nitro-Tyr or any unrAtural hydroxy containing amino acid; Xaa^ is Leu, Gin, Val, He, 



• 
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Gly, Met, Ala, Lys, N-methyl-Lys, N,N-dimethyl-Lys, N,N,N-trime;?iiyl-Lys, Ser, Thr, Arg, 
homoarginine, ornithine, any unnatural basic amino acid, Asn, G/u, Gla, Gin, Phe, Trp (D 
or L), neo-Trp, halo-Trp or any unnatural aromatic amino acid; >^aa,2 is Glu, Gla, Gin, Asn, 
Asp, Pro, hydroxy-Pro, Ser, Gly, Thr, Lys, N-methyl-Lys, yN,N-dimethyl-Lys, N,N,N- 
trimethyl-Lys, Arg, homoarginine, ornithine, any unnatural basic amino acid, Phe, His, halo- 
His, any unnatural aromatic amino acid. Leu, Met, Gly, Ala( Tyr, nor-Tyr, mono-halo-Tyr, 
di-halo-Tyr, O-sulpho-Tyr, O-phospho-Tyr, nitro-Tyr or any unnatural hydroxy containing 
amino acid; Xaaj3 is His, halo-His, Asn, Thr, Ser, He, Val, Leu, Phe, any unnatural aromatic 
amino acid, Arg, homoarginine, ornithine, Lys, N-me|diyl-Lys, N,N-dimethyl-Lys, N,N,N- 
trimethyl-Lys, any unnatural basic amino acid, Tyr/nor-Try, mono-halo-Tyr, di-halo-Tyr, 
O-sulpho-Tyr, O-phospho-Tyr, nitro-Tyr or any ucmafural hydro^ containing amino acid; 
Xaai4 is Ser, Thr, Ala, Gin, Pro, hydroxy-Pro, Gw, He, Leu, Arg,yDrnithine, homoarginine, 
Lys, N-methyl-Lys, N,N-dimethyl-Lys, N,N,N-p-imethyl-Lys oi/any unnatural basic amino 

, Leu, Gin, Arg, ornithine, 

homoarginine, Lys, N-metHyl-Lys, N,N-dimgthyl-Lys/^\,N,N-trimethyl-Lys, any unnatural 

alo-Tyr, O-sulpho-Tyr, O-phospho-Tyr, 



basic amino acid, Tyr,/rior-Tyr, mono-halo- 

nitro-Tyr or any unnatural hydroxy contaififng amino acid; Xaaj^ is Met, He, Thr, Ser, Val, 



Leu, Pro, hydroxy-Pro, Phe, any u|Mf^tui:a 



iromatic amino acid7Tyr',^or-Tyr, mono-halo- 
Tyr, di-halo-Tyr, O-sulphovTyr, O-pHospho-Tyr, nitro-Tyr, any unnatural hydroxy 



containing ammo acid, Glu, Gla, Ala, Hi^ halo-His, Arg, ornithine, hoAioarginine, Lys, N- 
methyl-Lys,^,N-dimethyl-LMS, N,N,^-trimethyl-Lys or any unp^^ural basic amino acid; 
Xaa,7 is des-Xaajy, Gly, Asp, Ksn, Aria, He, Leu, Ser, Thn^Wis, halo-His, Arg, ornithine, 
homoarginine, Lys, N-methyl-Lys' N,N-dimethyWiys, N,N,N-trimethyl-Lys or any 
unnatural basic amino acid; Xaa,8 isMes-Xaaj^g,-'^l>CGlu, Gla, Gin, Trp (D or L), neo, halo- 
Trp, any unnatural aromatic arr/inoiagidfXrg, omithine, homoarginine, Lys, N-methyl-Lys, 
N,N-dimetii>^l--lrrys,J^J^N.5N*t^ or any unnatural basic amino acid; Xaa,9 is des- 

Xaa,9, Ser, Thr^Val, He, iMa, Arg, omithine, homoarginine, Lys, N-methyl-Lys, N,N- 
dimethyl-Lys, N,N,N^hnethyl/Lys or any unnatural basic amino acid; Xaa2o is des-Xaa2o, 
Val, Asp, His, halo-His, Arg, omithine, homoarginine, Lys, N-methyl-Lys, N,N-dimethyl- 
Lys, N,N,N-trimethyl-Lys or/any unnatural basic amino acid; Xaa2] is des-Xaa2i, Asn, Pro 
or hydroxy-Pro; Xaa22 is des/Xaa22, Arg, omithine, homoarginine, Lys, N-methyl-Lys, N,N- 
dimethyl-Lys, N,N,N-trime/hyl-Lys or any unnatural basic amino acid; Xaa23 is des-Xaajs, 
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Ser or Thr; Xaa24 is des-Xaa24, Leu, He or Val; and the C-terminus contains a free carboxyl 
group or an amide group, with the proviso that (a) Xaa5 is not Gly, when Xaa, is des-Xaa,, 
Xaa2 is des-Xaa2, Xaa3 is des-Xaa3, Xaa4 is des-Xaa4, Xaa^ is Ser,^aa7 is His, Xaag is Pro, 
Xaa^ is Ala, Xaajo is Ser, Xaa,, is Val, Xaa^s is Asn, Xaa^ is Asn,^aai4 is Pro, Xaa,5 is Asp, 
Xaai6 is He, Xaa,7 is des-Xaa, 7, Xaa,8 is des-Xaajg, Xaa,9 is dQS-Xaa,9, Xaa2o is des-Xaa2o, 
Xaa2i is des-Xaaji, Xaa22 is des-Xaa22, Xaa23 is des-Xaaja, ana Xaa24 is des-Xaa24. 



A substantially pure a-conotoxin peptide of generic fori^mula III selected from the group 
consisting of: 

Gly-Cys-Cys-Ser-Asn-Xaa5-Val-Cys-His-Leu-^aa^4^Ser-^sn-Met-Cys (SEQ ID 
NO:22); 



Gly-Cys-Cys-Ser-Asn-Xaa5-Val-9 
(SEQ ID NO:23); 

Xaa5-Gln-Cys-Cys-Ser-Hi 
(SEQ ID NO:24); 

Xaa5-XaarCys-Cy/Ser-His-Xap5 
(SEQ ID NO:25); 

Xaa5-Gln-Cys-^ys-Ser-His-Xaa|5-Ala- 
(SEQ ID NO:26); 

Xaas-Arg-Cy^-Cys-Ser-His-Xaa^-AI 
(SEQ ID NO:27); 

Xaa5-Gln-Cys-Cys-Ser-His 



In- Asn-A^i-^^ -Xaa4-Cy s- Arg 
Ll-Asp-His-Xaa5-Xaa,-IIe-Cys-Arg 
isOCaas-Xaai-Ile-Cys-Arg 
aapIle-Cys-Asp 
A^p-His-Xaa5-Xaa|-Ile-Cys-Arg 
a-Cys-Asn-Val-Asp-His-Xaaj-Gly-Ile-Cys-Arg 



(SEQ ID NO:28); 

Xaa5-Gln-Cys-Cys^er-His-Xa^5-Ala-Cys-Asn-Val-Asp-His-Xaa5-Xaa,-Thr-Cys-Arg 
(SEQ ID NO:29); 

Xaa5-Gln-Cys-Cys-Ser-His-^4a5-Ala-Cys-Asn-Val-Asp-His-Xaa5-Xaa,-VaI-Cys-Arg 
(SEQ ID NO:30); 

Xaa5-Gln-Cys-Cys-Ser-His/Xaa5-Ala-Cys-Asn-Ile-Asp-His-Xaa5-Xaa,-Ile-Cys-Arg 
(SEQ IDNO:31); 

Xaa5-Gln-Cys-Cys-Ser-H/s-Xaa5-Ala-Cys-Asn-Val-Asp-His-Xaa5-Xaa,-Ile-Cys-Arg- 
Arg-Arg-Arg (SEQ ID NO:32);i 
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Gly-Gly-Cys-Cys-Ser-His-Xaa5-Ala-Cys-Ala-Val-Asn-His-X^5-Xaa,-Leu-Cys 
(SEQ IDNO:33); 

Gly-Cys-Cys-Ser-His-Xaa5-Ala-Cys-Ser-Val-Asn-His-Xaa5-:5^aa,-Leu-Cys (SEQ ID 
NO:34); 

Gly-Cys-Cys-Ser-His-Xaa5-Ala-Cys-Asn-Val-Asp-His-J^a5-Xaa,-Iie-Cys (SEQ ID 
NO:35); 

Gly-Cys-Cys-Ser-His-Xaa5-Ala-Cys-Ser-Gly-Xaa/Thr-Gln-Xaa,-Xaa5-Cys-Arg 
Xaai-Ser (SEQ ID NO:36); 

Xaaj-Cys-Cys-Ser-His-Xaas-Ala-Cys-Ser-Gly 
(SEQ ID NO:37); 



Gly-Cys-Cys-Ser-His-Xaa. 
(SEQ ID NO:38); 

Gly-Cys-Cys-Ser-His-Xaa, 
ID NO:39); 

Gly-Cys-Cys-Ser-His-Xaa. 
ID NO:40); 

Gly-Cys-Cys-^er-Asn- 
(SEQ IDNO:41); 



n-Asn-Xaa5-Xaa,-Phe-Cys-Arg-Gln 
Ala-Cys-Ser-GIy'-Asn-Asn-Xaa5-Xaa,-Phe-Cys-Arg-GIn 
-Xaa5-Cys-Al/-Met-Asn-y^3n-Xaa5-Asp-Xaa4-Cys (SEQ 
-Xaa5-Cys<PhepJs!€u-Asn-Asn-Xaa5-Asp-Xaa4-Cys (SEQ 
j.Cys=i'l'S^la-Xaa2-Asit'?(^a5-His-Met-Cys-Gly 



GIy-Cys-Cys-Ser-Asn-Xaa5U.la-Cys-Ala-GIy-Asn-Asn-Xa^His-Val-Cys-Arg-Gln 



(SEQ ID NO:43);-' 



/ 



Gly-Cys 



,(i;ys-Ser-Arg-Xaa5-A!la-Cys-Ile-AIa-Asrf^sn-Xaa5-Asp-Leu-Cys (SEQ ID 



NO:44); 



Gly-Cys-i,Cys-Ser-Asn-X^a5/3iaKCys-His-Val-Xaa,-His-Xaa5-Xaa,-Leu-Cys-Arg- 
Arg-Arg-Arg (SEQ_IDNg:.4-5-)Tl 

Gly-Gly-Cys-Cys-Ser-PJi9^Xaa5-Ala-Cys-Arg-Xaa2-Xaa5-Arg-Xaa5-Xaa,-Met-Cys- 
Gly (SEQ ID NO:46); 

Xaa5-Xaa,-Cys-Cys-S^r-Asp-Xaa5-Arg-Cys-Asn-Ser-Ser-His-Xaa5-Xaa,-Leu-Cys- 
Gly (SEQ ID NO:47); 

Xaa5-Gln-Cys-Cys-^er-Asp-Xaa5-Arg-Cys-Asn-Val-Gly-His-Xaa5-Xaa,-Leu-Cys- 
Gly (SEQ ID NO:48); 

Xaa6-Val-Cys-CysfSer-Asp-Xaa5-Arg-Cys-Asn-Val-Gly-His-Xaa5-Xaa,-Ile-Cys-Gly 
(SEQ IDNO:49); 
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Gly-Cys-Cys-Ser-Arg^Xaaj-Xaas-Cys-Ile-Ala-Asn-Asn-Xaas-^sp-Leu-Cys (SEQ 
ID NO:50); 

Xaa5-Gln-Cys-Cys-Ser-His-Leu-Ala-Cys-Asn-Val-Asp-His-^aa5-Xaa,-Ile-Cys-Arg 
(SEQ IDNO:51); 

Gly-Cys-Cys-Ser-Xaa4-Phe-Asp-Cys-Arg-Met-Met-Phey^aa5-Xaa,-Met-Cys-Gly- 
Xaa3-Arg (SEQ ID NO:52); 

Gly-Gly-Cys-Cys-Ser-Phe-Aia-Ala-Cys-Arg-Xaa2-:^aa4-Arg-Xaa5-Xaa,-Met-Cys- 
Gly (SEQ IDNO:53); 

Gly-GIy-Cys-Cys-Phe-His-Xaa5-Val-Cys-Xaa4-Il/-Asn-Leu-Leu-Xaa,-Met-Cys-Arg- 
Gln-Arg (SEQ ID NO:54); 

Ser-Ala-Thr-Cys-Cys-Asn-Xaa4-Xaa5-Xaa5-C/s-Xaa4-Xaa,-Thr-Xaa4-Xaa5-Xaa|-Ser- 
Cys-Leu (SEQ ID NO:55); 

Ala-Cys-Cys-Ala-Xaa4-Xaa5-Xaa5-Cy3?Pfi^Xaa,-Ala-Xaa4-^aa5-Xaa|-Arg-Cys-Leu 
(SEQ ID NO:56); 

Asn-Ala-Xaa,-Cys-Cys-X^a^-Xaa4-Xaa5/Xaa5-C>Js<Xaa4-Xaa,-Ala-Xaa4-Xaa5-Xaa|- 
Ile-Cys-Leu (SEQ ID NO:57V 

Xaa|-Cys-Cys-Thp^sn-Xa^-Val 



z 



rr5&ai-His-Gln-Xaa>Leu-Cys-Ala- 



Arg-Arg-Arg (SEQ ID NO: 170) 



Gly-Cys-Cys-^er-Asn-Xaa5-Val-C>^ (SEQ ID 



NO:171); 

Xaa, -Cy s-C|^s-Thr-Asn-Xaa5-V 
D NO: 172); 



1-Cys-His-Val-Xaa,-His^ln-Xaa,-Leu-Cys-Ala- 
-Ala-Cys-Asn-Leu-Asp-His-Xaa5-Xaa,-Leu-Cys 



Arg-Arg-Arg (SEQ 

Xaa6-Xaa,-C^s-Cys-Ser-Xaa4- 
(SEQ ID NO: 173); 

Xaa5-Xaa|-Cys-G^s-S^p=Asp^da5-Arg-Cys-Asn-Ser-Thr-His-Xaa5-Xaai-Leu-Cys- 
Gly (SEQ ID NO: 174); 

Leu-Asn-Cys-Cys-Met^te^aa5-Xaa5-Cys-Xaa3-Xaa2-Xaa2-Xaa4-Gly-Asp-Arg-Cys- 
Ser-Xaa,-Val-Arg (SEQ ID NO:/75); 

Ala-Phe-Gly-Cys-Cys-Asp-Leu-Ile-Xaa5-Cys-Leu-XaarArg-Xaa4-Gly-Asn-Arg- 
Cys-Asn-Xaa,-Val-His (SEQ ID NO: 176); 

Leu-Gly-Cys-Cys-Asn-Val-Thr-Xaa5-Cys-Xaa3-Xaaj-Xaa2-Xaa4-Gly-Asp-^ 
Asn-Xaa,-Val-Arg (SEQ ID NO: 177); 
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Asp-Xaa,-Cys-Cys-Ser-Asn-Xaa5-Ala-Cys-Arg-Val-Asn-Asn-X^5-His-Val-Cys- 
Arg-Arg-Arg (SEQ ID NO: 1 78); 

Leu-Asn-Cys-Cys-Ser-Ile-Xaa5-Gly-Cys-Xaa3-Asn-Xaa|-Xaa4y?Caa2-Asp-Arg-Cys- 
Ser-Xaa2-Val-Arg (SEQ ID NO: 179); 

Gly-Gly-Cys-Cys-Ser-His-Xaa5-Val-Cys-Xaa4-Phe-Asn-A^fi-Xaa5-Gln-Met-Cys-Arg 
(SEQ ID NO: 180); 

Gly-Gly-Cys-Cys-Ser-His-Xaa5-Val-Cys-Asn-Leu-As;^-Asn-Xaa5-Gln-Met-Cys-Arg 
(SEQ ID NO: 181); 

Gly-Cys-Cys-Ser-His-Xaa5-Xaa5-Cys-Xaa4-Alaj^\sn-Asn-Gln-Ala-Xaa4-Cys-Asn 
(SEQ ID NO: 182); 

Gly-GIy-Cys-Cys-Ser-His-Xaa5-Ala-Cys-S.erf7al-Thr-His-Xa^5-Xaa,-Leu-Cys(SEQ 
ID NO: 183); 

Gly-Gly-Cys-Cys-Ser-Xaa4-Xaa5^Ala-Cys/Ser-Val-Xa^l<lIis-Gln-Asp-Leu-Cys-Asp 
(SEQ ID NO: 184); / 

Val-Ser-Cys-Cys-Val-Val-Arg-Xaa5-^ys;>X^a3-Ile-Arg-Xaa4-Gln-Xaa|-Xaa,-Cys- 
Leu-Xaa,-Ala-Asp-Xaa5-Arg-Thr-Leu (SEg^lD3IO:+857r 

Xaa6-Asn-Cys-(Sys-Ser-Ile-Xaa^-C^y-Cys-Xaa3-Xaa|-Xaa2-Xaa4-Gly-A^-Xaa2-Cys- 
Ser-Xaa,-Val4\rg (SEQ ID l|lO/l86); 




/ 

Gly-Cys-Cys-Ser-Asn-Xaaj- 



ID NO: 187); 



V/l-Cys-His-Leu-Xaai-His-Xaa-s-Asn-Ala-Cys (SEQ 



Gly-Cys-Cys-Ser-Asn-Xaa5yile-Cys-Xaa4-5he-Asn-Asn-Xaa5-Arg-Ile-Cys-Arg(SEQ 
IDNO:188); ' 

Xaa I -Cys.:t>^s-^er:GJn-5^aa|-Xaa5-Cy s-Arg-Xaa3-Xaa2-^ 
(SEQ ID NO: 189)'' 

Gly-Cys-Cy^^-Ser-Hisy'Xaks-Ala-Cys-AIa-Gly-Asn-Asn-Gln-His-Ile-Cys (SEQ ID 
NO: 190); 

Gly-Cys-Cys-Ala-Yal-Xaas-Ser-Cys-Arg-Leu-Arg-Asn-Xaaj-Asp-Leu-Cys-Gly-Gly 
(SEQ ID NO:191); 

Gly-Cys-Cys-Se/-His-Xaa5-Ala-Cys-Asn-Val-Asn-Asn-Xaa5-His-lle-Cys (SEQ ID 
NO: 192); 

Thr-Xaa5-Xaa/Xaa|-Cys-Cys-Xaa5-Asn-Xaa5-Xaa5-Cys-Phe-Ala-Thr-Asn-Ser-Asp- 
lie-Cys-Gly (SEQ Id/nO:193); 



• 
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Asp-Ala-Cys-Cys-Ser-Asp-Xaa5-Arg-Cys-Ser-Gly-Xaa2-His-Gln-^p-Leu-Cys(SEQ 
ID NO: 194); 

Xaa|-Asp-Cys-Cys-Ser-Asp-Xaa5-Arg-Cys-Ser-Val-Gly-His-9ln-Asp-Leu-Cys(SEQ 
ID NO: 195); 

Gly-Cys-Cys-Ser-His-Xaa5-Ala-Cys-Ala-Gly-Ser-Asn-A)^-His-Ile-Cys (SEQ ID 
NO: 196); 

Xaa,-Asp-Cys-Cys-Ser-Asp-Xaa5-Arg-Cys-Ser-ValjGly-His-Gln-Asp-Met-Cys 
(SEQ ID NO: 197); 

Gly-Cys-Cys-Ser-His-Xaaj-Ala-Cys-Ala- 
NO:198); 

Gly-Cys-Cys-Gly-Asn-Xaas-Ser-Cys- 
ID NO: 199); 

Thr-Asp-Ser-Xaa,-Xaa,-Cys-Cys-Leu^ 
Leu-Cys-Gly (SEQ ID NO:200); 

Gly-Cys-Cys-Ser-Asn-Xaaj-Xaaj-Cysj 
(SEQIDNO:201); / 

Gly-Cys-Cys-Ser-His-Xaa5-Al^?Cy/-Ser-Val-Asn-Asn-Xaa5-Asp-Il^-Cys (SEQ ID 
NO:202); ^ 

Gly-Xaa2-Cys-Cys-Ile-Asn-Asp-Ala-Cys-Arg-Ser-Xaa2;;Jiis-Xaa5-Gln-Xaa4-Cys-Ser 




His-lle-Cys (SEQ ID 
4-VaI-Cys-Asn (SEQ 
Gly-Gln-His-Gln-Asp- 
Gln-Ala-Xaa4-Cys-Asn 



J . 



(SEQ ID NO:203)? 

Gly-Cys-^ys-Xaa4-Asn-II,e 
ID NO:204); / 

Gly-Cys-Qys-Ser-Hji 
(SEQ ID NO:2j35); 



a-Cys-Arg."He-Asn-Asn-Xaa5-Arg-Xaa4-Cys-Arg(SEQ 
|-Val-Cys-Arg-Phe-Asn-Xaa4-Xaa5-Xaa2-Xaa4-Cys-Gly 
Asp-XaarCys-Cys-Ala;;Se"r-Xaa5-Xaa5-Cys-Arg-Leu-Asn-Asn-Xaa5-Xaa4-Val-Cys- 



His (SEQ ID N(D:206); j j 

Gly-Cys-Gys-Ser-AsB-Xaa5-VaI-Cys-Xaa3-Gln-Asn-Asn-Ala-Xaa|-Xaa4-Cys-Arg- 



Xaa,-Ser (SEQ ID 1^0:207) 

Gly-Cys-Cys-Ser-^is-Xaa5-Xaa5-Cys-Ala-Gln-Asn-Asn-Gln-Asp-Xaa4-Cys (SEQ 
ID NO:208); 

Gly-Cys-Cys-Sefr-His-Xaa5-Ala-Cys-Ser-Gly-Asn-Asn-Arg-Xaa,-Xaa4-Cys-Arg- 
Xaa,-Ser (SEQ ID NOp09); 
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Asp-Xaa5-Cys-Cys-Ser-Xaa4-Xaa5-Asp-Cys-Gly-Ala-Asn-HiyXaa5-Xaa,-Ile-Cys- 
Gly (SEQ ID NO:210); 

Xaa,-Cys-Cys-Ser-Gln-Xaa5-Xaa5-Cys-Arg-Xaa3-Xaa2-Hi^/Xaa5-Xaa,-Leu-Cys-Ser 
(SEQ ID NO:211); 

Giy-Cys-Cys-Ser-His-Xaaj-Ala-Cys-Ala-Gly-Asn-Asjif-Xaas-His-Iie-Cys (SEQ ID 
NO:212); 

GIy-Cys-Cys-Ser-Asp-Xaa5-Ser-Cys-Asn-Val-As9'Asn-Xaa5-Asp-Xaa4-Cys (SEQ 
ID NO:213); 

Xaa,-Xaa,-Cys-Cys-Ser-Asp-Xaa5-Arg-Cys-Se/-Val-Gly-His-Gln-Asp-Met-Cys-Arg 
(SEQ IDNO:214); 

Gly-Gly-Cys-Cys-Ser-Asn-Xaa5-Aia-CysyLeu-Val-Asn-His-Leu-Xaa,-Met-Cys 
(SEQ ID NO:215); 

Arg-Asp-Xaaj-Cys-Cys-Phe-Asn-Xaaj-^la-Cys-Asn-Val-Asn-Asn-Xaaj-Gln-Ile-Cys 
(SEQ ID NO:216); 

Cys-Cys-Ser-Asp-Xaa5-Ser-Cys-Xa§«^-Arg-Leu-His-^-Leu-Ala-Cys-Thr-Gly-Ile- 
Val-Asn-Arg (SEQ ID NO:21 7); y 

Cys-Cys-Thr-Asn-Xaa5-AJa<t;ysyLeu-Val-^^-Asn-Ile-Arg-Phe-Cys-Gly (SEQ ID 
NO:218); 

Asp-Xaaj-Cys-CyspS 
(SEQ ID NO:219); 



ily-Asn^Asr?=Arg-Asp-His-Cys-Ala 



Asp-Cys-Cys-Ser-His-J|^jra5-Leu-Cys-Arg-Leu-Phe-Val?Xaa5-Gly-Leu-Cys-Ile(SEQ 
ID NO:220); 

Gly-Cys-CYS-Ser-Hi^ 
(SEQ ID NO:221); 

Gly-Cys-Cys-Ser- 
NO:222); " 



[^-Val-Arg-Xaa^-Xaaj-Asp-Leu-Cys-Arg 
las-Aia-Cys-Asn-Val-Asn-Asn-Xaas-His-Ile-Cys (SEQ ID 



Gly-Cys-Cys\S^r-His-^aa5-Val-Cys-Xaa2-Val-Arg-Xaa4-Ser-Asp-Met-Cys(SEQID 
NO:223); 

Gly-Gly-Cy^Cy5^er-His-Xaa5-Ala-Cys-Xaa,-Val-His-Phe-Xaa5-His-Ser-Cys(SEQ 
ID NO:224); 

Val-Cys-OVs-Ser-Asn-Xaa5-Val-Cys-His-Val-Asp-His-Xaa5-Xaa,-Leu-Cys-Arg-Arg- 
Arg-Arg (SEQ IlD NO:225); 
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Gly-Cys-Cys-Ser-His-Xaas-Val-Cys-Asn-Leu-Ser-Asn-Xaas-C/fn-Ile-Cys-Arg (SEQ 
ID NO:226); 

Xaa^-Xaai-Cys-Cys-Ser-His-Xaas-Ala-Cys-Asn-Val-Asp-I/is-Xaaj-Xaat-Ile-Cys-Arg 
(SEQ ID NO:227); 

Gly-Cys-Cys-Ser-Asn-Xaa5-Aia-Cys-Leu-Val-Asn-Hi^le-Arg-Phe-Cys-Gly (SEQ 
ID NO:228); 

Asp-Cys-Cys-Asp-Asp-Xaa5-Ala-Cys-Thr-Val->^n-Asn-Xaa5-Gly-Leu-Cys-Thr 
(SEQ ID NO:229); and 

GIy-Cys-Cys-Ser-Asn-Xaa5-Xaa5-Cys-Ile-AlapCaa2-Asn-Xaa5-His-Met-Cys-Gly- 
Gly-Arg-Arg (SEQ ID NO:230), 
wherein Xaa, is Glu or y-carboxy-Glu (Gla); Xaa2 is Lys, N-methyl-Lys, N,N-dimethyI-Lys 
or N,N,N-trimethyl-Lys; Xaa3 is Trp (D or L), halp-Trp or neo-Trp; Xaa4 is Tyr, nor-Tyr, 
mono-halo-Tyr, di-halo-Tyr, 0-sulpho-Tyr, O-ph/spho^XyrOT'Tkitro-Tyr; and Xaa5 is Pro or 
hydroxy-Pro; Xaa^ is Gin or pyro-Glu; and thj^^terminus obtains a carboxyl or amide 
group, or derivatives thereof. 



22. The substantially pure a-conotox^in peptide/of^^m 21, wherein Xaa2 is Lys. 

A 

23. The substantially pure a-conotoxin T^tide of claim 21, wherein XaaJis Glu 



20 




24. The substantially pure a-conotoxin p^tide of claim 21,^y^^rein Xaa3 is Trp. 



25. The substantially pure a-conotoximpeptidg^ claim 21, wherein Xaa4 is Tyr. 



26. The substantially pure a-cpnotoKih peptide of claim 21, wherein Xaa4 is mono-iodo-Tyr. 



27. The substantially pure a-conOTOxin peptide of claim 21, wherein Xaa4 is di-iodo-Tyr. 



28. The substantially pure a-conotoxin peptide of claim 20, which is modified to contain an O- 
glycan, an S-glycan or an N-glycan. 
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29 The substantially pure a-conotoxin peptide of claim 21 which is mo;flified to contain an O- 
glycan, an S-glycan or an N-glycan. 



CI 

^^010 



30. A substantially pure a-conotoxin peptide seleceted from the g/oup consisting of: 

Cys-Cys-Thr-Ile-Xaa5-Ser-Cys-Xaa4-Xaa,-Xaa2-Xaay^Xaa2-Ile-Xaa2-Ala-Cys-Val- 

Phe (SEQIDNO:231)and 

Gly-Cys-Cys-Gly-Asn-Xaa5-Ala-Cys-Ser-Gly-Se^Ser-Xaa2-Asp-Ala-Xaa5-Ser-Cys 

(SEQ ID NO:232), 

wherein Xaa, is Glu or ycarboxy-Glu (Gla); Xaa2 is LVs, N-methyl-Lys, N,N-dimethyl-Lys 
or N,N,N-tri methyl -Lys; Xaa4 is Tyr, nor-Tyr, mono-/ialo-Tyr, di-halo-Tyr, O-sulpho-Tyr, 
O-phospho-Tyr or nitro-Tyr; and Xaaj is Pro or hyc^roxy-Pro; a^d the C-terminus contains 
a carboxyl or amide group, or derivatives^thereof J 



£1 



3 1 . The substantially pure a-conotoxin peptide of pl.^m 30, wherein Xaa2 is Lys 



32. The substantially pure a-conotoxin pe )tide jof claim 30, wherein Xaa, is ylu 



33. The substantially pure a-conotoxin pqptide of claim 30, wj;iefein Xaa4 is Tyr 



1 5 34. The substantially pure a-conotoxin p€ 



lide-of claim 30, wherein Xaa4 is mono-iodo-Tyr. 



35. The substantially pure a-conotoxin peptide of claim 30, wherein Xaa4 is di-iodo-Tyr. 

36. The substantially pure a\onotoxi^ieptide of claim 30, which is modified to contain an O- 
glycan, an S-glycan or an N^glj^an. 



37. An isolated nucleic acid con^prising a nucleic acid coding for an a-conotoxin precursor 
20 comprising an amino acid sequence selected from the group of amino acid sequences set 

forth in Tables 1-134. 
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38. The nucleic acid of claim 37 wherein the nucl 
selected from the group of nucleotide sequ* 
complements. 




id comprises a nucleotide sequence 
t forth in Tables 1-134 or their 



39. 



A substantially pure a-conotoxin protein praeJursor comprising an amino acid sequence 
selected from the group of amino acid seg^^nces set forth in Tables 1-134. 



